Human p53 phosphorylation mimic, S392E, increases nonspecific DNA affinity and thermal stability.
DNA binding is crucial to the protective role of the tumor suppressor protein p53, a nuclear phosphoprotein and transcription factor. The mutant human p53 protein S392E is a phosphorylation mimic that has been previously demonstrated to represent an "activated" form of p53 in both in vivo and in vitro assays [Hupp and Lane (1995) J. Biol. Chem. 270, 18165; Hao et al. (1996) J. Biol. Chem. 271, 29380]. Herein, we describe an analysis of structural and functional differences between this mutant and the wild-type protein. Structurally, the S392E protein exhibits increased thermal stability compared to wild-type p53, as monitored by circular dichroism and conformational antibody Ab1620 reactivity. These structural effects include alterations to the core DNA binding domain, remote in sequence space from the site of mutation. Functionally, the S392E mutation does not increase p53 binding to its 20 bp consensus DNA sequence in the absence of nonspecific DNA additives. In contrast, affinity of S392E for a 20 bp nonspecific DNA sequence is enhanced. Embedding 20 bp consensus DNA in the context of longer DNA sequences does not substantially alter S392E affinity, whereas wild-type affinity for these DNAs decreases with increased proportion of nonspecific DNA. These differences may account for the S392E "activated" phenotype and illuminate the role of this modified p53 in vivo.